Many studies have been done in order to verify the possible nanotoxicity of quantum dots in some cellular types. Protozoan pathogens as Trypanosoma cruzi, etiologic agent of Chagas 1 disease is transmitted to humans either by blood-sucking triatomine vectors, blood transfusion, organs transplantation or congenital transmission. The study of the life cycle, biochemical, genetics, morphology and others aspects of the T. cruzi is very important to better understand the interactions with its hosts and the disease evolution on humans. Quantum dot, nanocrystals, highly luminescent has been used as tool for experiments in in vitro and in vivo T. cruzi life cycle development in real time. We are now investigating the quantum dots toxicity on T. cruzi parasite cells using analytical methods. In vitro experiments were been done in order to test the interference of this nanoparticle on parasite development, morphology and viability (live-death). Ours previous results demonstrated that 72 hours after parasite incubation with 200 µM of CdTe altered the development of T. cruzi and induced cell death by necrosis in a rate of 34%. QDs labeling did not effect: (i) on parasite integrity, at least until 7 days; (ii) parasite cell dividing and (iii) parasite motility at a concentration of 2 µM CdTe. This fact confirms the low level of cytotoxicity of these QDs on this parasite cell. In summary our results is showing T. cruzi QDs labeling could be used for in vivo cellular studies in Chagas disease.
INTRODUCTION
Studies in Nanotoxicology is an emerging discipline attempting to characterize and categorize the effects caused by engineered nanomaterials in order to determine relationships between nanoparticles and toxicity (Marquis et al., 2009) . These relationships will be used to formulate a set of rules for the design of safe nanomaterials. Quantum Dots (QDs) are semiconductor nanocrystals applied in biomedical imaging eletronics industries and recently on in vitro and in vivo cellular studies (Marquis et al., 2009; Kasemets et al., 2009; Feder et al 2009) . Cadmium and Tellurium, two of the most widely used constituent metals in QD core metalloid complexes, are known to cause acute and chronic toxicities in vertebrates (Hamilton 2004; Kondoh et al., 2002) . For instance, Cd, a probable carcinogen, has a biologic half-life of 15-20 years in humans, bioaccumulates, can cross the blood-brain barrier and placenta, and is systemically distributed to all bodily tissues, with liver and kidney being target organs of toxicity (Hardman, 2006) . Although cadmium calcogenides to can be harmful for live structures, if the atoms are dissociated from the QD, the coating with an inert and resistant material like silica can prevent that this to happen and turn QDs into to a less toxic material than the conventional organic dyes.
Discussion of QDs toxicity can be controversies because of the diversity QDs being synthesized, not all QDs are alike, and each individual type of QD possesses its own unique physicochemical properties which determine its potential toxicity (Hardman, 2006) . Size, charge, concentration, outer coating bioactivity (capping material and functional groups), and oxidative, photolytic, and mechanical stability are each factors that, collectively and individually, can determine QD toxicity. However, studies specifically designed for toxicologic assessment (e.g., dose, duration, frequency of exposure, mechanisms of action) are few. Hoshino et al. (2004a) observed that QD-induced cytotoxicity to be dose dependent.
Several studies suggest QD cytotoxicity to be due to photolysis or oxidation. Under oxidative and photolytic conditions, QD core-shell coatings have been found to be labile, degrading and thus exposing potentially toxic "capping" material or intact core metalloid complexes or resulting in dissolution of the core complex to QD core metal components (e.g., Cd, Se) (Hardman, 2006) . Lovric et al. (2005) suggest that QDs types may be cytotoxic and showed that CdTe QDs coated with mercaptopropionic acid (MPA) and cysteamine were cytotoxic to rat pheochromocytoma cell (PC12) cultures at concentrations of 10 µg/mL (Hardman, 2006) . Otherwise uncoated CdTe QDs were cytotoxic at 1µg/mL.
Cytotoxicity of CdTe QDs has been studied in mammalian, bacteria and protozoan cells (Jaiswall and Mattoussi, 2003; Dumas et al., 2009 ). Some toxic cellular changes could be observed as necrosis or apoptosis, characterized as chromatin condensation and membrane blebbing. Moreover, the mechanism of toxicity as the major oxidative stress or DNA damage can be detected. DNA damage may be associated with apoptosis and oxidative stress, since the nanoparticles are in direct contact with the cell nucleus ( Protozoan pathogens as Trypanosoma cruzi (family Trypanosomatidae, order Kinetoplastida), etiologic agent of Chagas disease is transmitted to humans either by blood-sucking triatomine vectors (insect), blood transfusion, organs transplantation or congenital transmission. This parasite infects over 150 species from 24 families of domestic and wild mammals, as well as humans. It is present in 18 countries, in tropical and sub-tropical regions, with prevalence of 16 millions of human cases. There are no vaccines for this disease and only a few drugs, witch are inadequate because of toxicity and resistance. Our previous results demonstrated for the first time the QDs as biomarkers used for the study of parasite-vector interaction (Trypanosoma cruzi-Rhodnius prolixus interactions). In this context, the goal of this current study is to quantify the toxicity of our CdTe QDs prepared in our own facilities in Trypanosoma cruzi parasite cells during the time exposition to different QD concentrations, evaluating cell viability (live/dead by necrosis) and nanoparticle localization on parasites.
SAMPLE PREPARATION Parasites
T. cruzi (Dm28c strain) classified as TcII lineages (Souto et al., 1996) was grown at 28°C in LIT (liver infusion tryptose) contained hemin and folic acid supplemented with 10% of bovine foetal serum (SFB) (Chiari and Camargo, 1984; Jaffe et al., 1984) . For all experiments these parasites were collected during an exponential growth phase.
Quantum dots preparation
To obtain a green emitting sample of quantum dots, we diluted 3.8 mg of Te powder (approximately 40 mesh) in 40 mL of Milli-Q water. This solution was placed in a three-neck flask, under argon atmosphere and vigorous stirring for about 15 min in order to replace the oxygen dissolved in the solution for the argon. After that, 35 mg of NaBH4 in 1 mL of water was added to the previous solution, starting the reduction reaction of the metallic Te to Te -2 . The Te reduction process, forming the primary solution, was performed at 80 ºC for about 2h. A secondary solution was produced by mixing 0.52 mL of a 0.1 mol/L solution of cadmium perclorate with 0.24 mL of a 4.7% of Mercaptoacetic Acid (MAA) solution. After adjusting the pH of this secondary solution to 11 it was inject in the primary solution, resulting in our colloidal CdTe quantum dot solution.
Incubation of CdTe Quantum dots on Parasites and Growth Curve.
The experiments were performed with epimastigote forms (5 days of culture) of the clone Dm28 strain of Trypanosoma cruzi. These forms were maintained in LIT (Liver Tryptose Infusion) medium supplemented with 10% FBS (foetal bovine serum) at 28°C. T. cruzi suspension ( 1X10 7 ) were incubated with 50 µl of diluted green emitting CdTe nanocrystals (QDs) (10 µl of CdTe to 90 µl of PBS -0.14M NaCl 0.01M phosphate buffer (pH 7,2) during 60 min at 28°C. For determining the quantum dots effect on live parasite cells, we tested several concentrations in order to construct dose-response curve lethality on T. cruzi. The parasite initial concentration were 1x10 6 cells and followed by 7 days after treatment with different CdTe concentrations ranging from 0.2; 2; 20 and 200 µM. We used a Neubauer chamber and a manual counter for parasite quantification at 0, 24, 48, 72, 96 and 168h after incubation with the nanoparticle.
Transmission Electron Microscopy
Parasites were centrifugated at 2000 RPM for 12 minutes, washed 2 times in PBS and then, fixed overnight at 4°C with purified 1% glutaraldehyde in 0.1M cacodylate buffer, pH 7.2, after, washed 3 times in 0.1M cacodylate buffer, pH 7.2. The parasites were then post-fixed in 1% osmium tetroxide, dehydrated in a graded acetone series, and embedded in Epon. Ultrathin sections were observed unstained in a transmission electron microscope (Jeol JEM 1011), operated at 80 kV.
RESULTS

Dose-response curve QD concentration on live parasite cells
Based in a time scale growth curve, we determined the dose of CdTe that labelled T. cruzi without affect: (i) parasite integrity, at least until 7 days; (ii) parasite cell dividing and (iii) parasite motility. The results showed that the effects are not time dependent but dose dependent. Parasites at 20 and 200µM of CdTe QDs cannot growth like controls and the other CdTe groups. Figure 2 shows the exponential growth curve of these parasites in time scale, with no signficative differences between the control and CdTe groups with 2 an 0,2 µM of CdTe until 7 days. Taking into consideration that the mortality of the parasite was significantly increased by 20 and 200µM of CdTe QDs, we decided to use 2 µM as an experimental dosage. 
CONCLUSION
T. cruzi QDs labeling did not effect: (i) on parasite integrity, at least until 7 days; (ii) parasite cell dividing and (iii) parasite motility. This fact confirms the low level of cytotoxicity of these QDs on this parasite cell. In summary our results is showing T. cruzi QDs labeling could be used for in vivo cellular studies in Chagas disease.
Based on the dose-response curve, a basic requisite for our experiments, we determined that CdTe QDs were not toxic until 20 µM. However, the mortality of the parasites was significantly increased by 200µM dosage. This result was confirmed by transmission electron microscopy showing the occurrence of plasma membrane rupture. Thus, indicating the death of the parasites by cytoplasmic extrusion.
